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Description 

[0001] The present invention relates to a method of 
and an apparatus for shaping a fibrous elastic body 
which is, for example, used for a seat back pad, a seat 
cushion pad, or a pad, etc., of a seat for an automobile. 
[0002] Molded polyurethane foam is in popular use, 
for example, as a material for a seat back pad, a seat 
cushion pad, etc., of a seat for an automobile. However, 
in recent years, a fibrous elastic body, due to its excel- 
lent recyclabllity, has attracted more attention than 
shaped polyurethane foam which is inferior in terms of 
recyclability. Such a fibrous elastic body is shaped by a 
laminate shaping technique or a blow shaping technique 
which will be described below. 
[0003] First, the laminate shaping technique will be 
described. Before describing the technique, a technique 
for shaping a matted fiber material which is used for the 
laminate shaping technique will be described with refer- 
ence to the explanatory diagrams in Fig. 15(a) through 
Fig. 15(e). In Fig. 15(a), a matrix fiber which is made of 
a polyester fiber and a binder fiber which is made of a 
polyester fiber which has a lower melting point than that 
of the matrix fiber are prepared. Next, in Fig. 15(b), the 
matrix fiber and the binder fiber are cotton -blended. 
Next, in Fig. 15(c), the cotton-blended fibers are fibril- 
lated (or opened), thereby obtaining a fibril lated fiber 
material 100. Then, in Fig. 15(d), the fibrillated fiber ma- 
terial 1 00 is matted, thereby obtaining a matted fiber ma- 
terial 101 which has a certain thickness with a certain 
density. Next, in Fig. 1 5(e), the matted fiber material 1 01 
is cut into a predetermined shape, whereby a cut fiber 
material (or "a fibrous mat material") 102 is obtained. 
On average, a number of cut-out pieces for a seat back 
pad is 6 to 8. 

[0004] Now, a shaping die which is used for laminate 
type shaping will be described with reference to Fig. 14 
(a) through Fig. 14(d) which shows the shaping process. 
A shaping die 130 includes a bottom die 131 and a top 
die 135 which are approximately box-like in shape. In 
Fig. 14(a), the top die 135 is omitted. The bottom die 
131 and the top die 135 have shaping surfaces 131a 
and 135a, respectively, which define a predetermined 
shape, i.e., a cavity of a seat back pad when the shaping 
die is closed. The respective shaping surfaces 131a and 
135a of the bottom die 131 and the top die 135 are 
formed by a highly breathable punching metal which in- 
cludes a number of holes. The shaping surface 131a of 
the bottom die 131 forms a front surface portion of the 
seat back pad. The shaping surface 135a of the top die 
135 forms a back surface portion of the seat back pad. 
An air supply slot 133 is formed at the bottom surface 
of the bottom die 131. On the other hand, an exhaust 
slot 136 is formed at the top surface of the top die 135. 
[0005] To shape a seat back pad using the shaping 
die 130 described above by the laminate-type method, 
in Fig. 14(a), the fibrous mat material 102 described ear- 
lier is disposed as a laminate, within the shaping surface 



131a of the bottom die 131 which is opened. Next, in 
Fig. 1 4(b), the top die 1 35 is closed over the bottom die 
131 to thereby clamp the fibrous mat material 102. In 
this condition, heated air is force-fed inside the bottom 

5 die 1 31 through the air supply slot 1 33 of the bottom die 
131 . After being blown through the fibrous mat material 
102, the heated air is discharged outside through the 
top die 135 at the exhaust slot 136. Heating with the 
heated air melts the binder fiber which is contained in 

10 the fibrous mat material 1 02, whereby the matrix fiber is 
shaped into the shape of a seat back pad. Following this, 
in Fig. 14(c), instead of the heated air, cool air is blown 
through the fibrous mat material 1 02 to thereby cool the 
fibrous mat material 1 02. This solidifies the melted bind- 

15 er fiber. Next, in Fig. 14(d), the shaping die is opened 
and the content is removed from the shaping die, where- 
by a seat back pad 110 is obtained. 
[0006] Now, the blow shaping technique will be de- 
scribed with reference to the explanatory diagram in Fig. 

20 1 6. A shaping die 1 40 which is used in this type of shap- 
ing is almost the same as the shaping die which is used 
in the laminate shaping technique described above, and 
therefore, identical reference symbols will be assigned 
to identical or corresponding portions. A redundant de- 

25 scription will be omitted, and different portions will be 
described. The bottom die 131 and the top die 135, as 
they are opened, are enclosed by a restriction box 1 41 
which is formed by a punching metal. The bottom die 
131 includes a material blowing slot 132 which leads to 

so an inner space which is created between the bottom die 

1 31 and the top die 1 35 as they are opened. Unlike the 
laminate-type method, the blow-type method uses the 
fibrillated fiber material 1 00 which is obtained during the 
course of shaping of the fibrous mat material 1 02 (See 

35 Fig. 15(c)), instead of using the fibrous mat material 102. 
[0007] To shape a seat back pad using the shaping 
die 140 as described above by the blow-type method, 
in Fig. 16, the inner space between the bottom die 131 
and the top die 135 is filled with the fibrillated fiber ma- 

40 terial 1 00 by means of air feeding under a pressure feed 
force, that is, air blown, through the material blowing slot 

132 of the bottom die 131. Following this, the fibrillated 
fiber material 1 00 is clamped, with the top die 1 35 fit with 
the bottom die 131 . Next, through steps which are sim- 

45 j|ar to the shaping process of the laminate-type method 
(See Fig. 14(b) through Fig. 14(d)), the seat back pad 
110 is obtained. 

[0008] The laminate shaping technique described 
above, requiring to set the fibrous mat material 102 in- 

50 side the shaping die 130 depending on necessity, en- 
sures an advantage that it is possible to shape a material 
which has a complex shape including a vertical wall por- 
tion, a pocketform portion, etc., without creating any sig- 
nificant defective shape due to density shortage or filling 

55 shortage. Another advantage is that it is possible to set 
a non-woven fabric, a pendant wire and the like, which 
are to be attached to the back surface of the seat cush- 
ion pad 110, in the shaping die 130 together with the 
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fibrous mat material 102 and to simultaneously shape 
them. 

[0009] However, in the laminate shaping technique, 
in order to suppress a density change at a joint portion 
where the fibrous mat material 1 02 is disposed overlap- 5 
ping, about 6 to 8 cut-out pieces are necessary as de- 
scribed earlier. Hence, it is necessary to cut the matted 
fiber material 101 and consequently form about 6 to 8 
pieces of the fibrous mat material 102, and set the cut 
fibrous mat materials 102 one after another to the bot- 
tom die 131 . This creates a problem where productivity 
is very bad. 

[0010] Meanwhile, according to the blow shaping 
technique, since it is not necessary to cut the matted 
fiber material 1 01 and set the fibrous mat materials 1 02 
to the bottom die 131 , which is required in the laminate 
shaping technique, the problem of bad productivity is 
solved. In addition, since the blow shaping technique 
rarely creates a defective shape due to density shortage 
and filling shortage if an article to be shaped has a sim- 
ple shape such as a cubic shape and a rectangular 
shape, the blow shaping technique is appropriate. How- 
ever, when an article to be shaped has a complex shape 
which includes a vertical wall portion, a pocketform por- 
tion, etc., the blow shaping technique creates defective 
shape problem due to density shortage or filling short- 
age, as will be described in detail below. 
[0011] Density shortage will be described with refer- 
ence to the explanatory diagrams in Fig. 1 7(a) and Fig. 
1 7(b). In Fig. 1 7(a), a fiber density of the fibrillated fiber 
material which is filled by blowing into the inner space 
which is created between the bottom die 131 and the 
top die 135 as they are opened is approximately con- 
stant. 

[0012] At this stage, it is assumed that a thickness B1 
of a general portion of the seat back pad is 3, a thickness 
A1 of vertical wall portions on the left-hand and the right- 
hand sides (i.e., portions which include a side support 
portion and an edge portion of the seat back pad) is 5, 
and fiber densities of the respective portions are both 1 . 
Assuming that a clamping volume C at clamping of the 
fiber material with shaping die closed is 2, the thickness 
A of the vertical wall portions is: 

A=(A1 -C)/A1 =3/5 

The fiber density accordingly changes to 5/3. Mean- 
while, the thickness B of the general portion is: 

B = (B1 -C)/B1 = 1/3 

The fiber density accordingly changes to 3. Therefore, 
the fiber density D1 of the vertical wall portions is as low 
as 5/9 of the fiber density D2 of the general portion, 
thereby creating a defective shape due to density short- 
age. Because of this, with the blow shaping technique, 



it is difficult to increase the rigidity of the side support 
portion which demands a higher rigidity, due to a neces- 
sity related to side supportability or the like, than in the 
case of the general portion. 

[0013] Next, filling shortage is described with refer- 
ence to the explanatory diagrams in Figs. 18(a), 18(b) 
and 18(c). Among the diagrams, Fig. 18(a) is a cross 
sectional view showing a condition in which the fibrillat- 
ed fiber material 1 00 is filled in the shaping die 1 40, Fig. 
18(b) is a cross sectional view showing a condition of 
the shaping die 1 40 of Fig. 1 8(a) as it is closed, and Fig. 
1 8(c) is a cross sectional view showing another example 
of the shaping die 1 40. As in the case of the shaping die 
1 40 as that shown in Fig. 1 8(b) which includes an under 
portion 134 where the bottom die 131 is in an undercut 
state with respect to a parting line PL, as shown in Fig. 
18(a), since the fibrillated fiber material 100 to be filled 
in by blowing does not easily reach the under portion 
134 of the bottom die 131 , filling shortage of the fiber 
material 100 results. It then follows that even when the 
die is closed and the fibrillated fiber material 100 is 
clamped, as shown in Fig. 18(b), it is not possible to 
avoid a decrease in the density in the under portion 134 
of the bottom die 1 31 , which in turn creates a defective 
shape. Meanwhile, when the parting line PL is set at a 
position which corresponds to an outer most position of 
the seat back pad and the under portion 134 is accord- 
ingly excluded as shown in Fig. 18(c), a trace of the part- 
ing line PL easily appears in a design surface of the seat 
back pad product. This creates a necessity to post-proc- 
ess the trace, which is an increase in cost and not de- 
sirable. 

[001 4] Another example of filling shortage will be de- 
scribed with reference to the explanatory diagrams in 
Figs. 19(a) and 19(b). Among the diagrams, Fig. 19(a) 
is a cross sectional view showing a condition in which 
the fiber material 100 is filled in the shaping die 140, 
while Fig. 1 9(b) is a cross sectional view showing a con- 
dition of the shaping die 1 40 of Fig. 1 9(a) as it is closed. 
In Fig. 19(a), when the top shape 135 includes a recess 
portion 1 37 which corresponds to a pocketform back lin- 
ing top portion (or "a pocketform portion") which is 
formed above the seat back pad, the fibrillated fiber ma- 
terial 100 which is filled in by blowing through the mate- 
rial blowing slot 132 of the bottom die 131 does not eas- 
ily enter the recess portion 137, which in turn results in 
filling shortage of the fiber material 100. Therefore, it is 
not possible to avoid a decrease in the density within 
the recess portion 1 37 even though the die is closed and 
the fibrillated fiber material 1 00 is clamped, thereby cre- 
ating a defective shape. 

[001 5] Accordingly, an object of the present invention 
is to provide an improved method of and an improved 
apparatus for shaping a fibrous elastic body. This object 
is achieved by the claims. 

[0016] The invention provides the advantage to form 
an objective shaped article with excellent productivity 
while avoiding a defective shape due to density short- 
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age, filling shortage or the like. 
[0017] An embodiment of the present invention is di- 
rected to a method of and an apparatus for shaping a 
fibrous elastic body. 

[001 8] The method according to the present invention 5 
first requires to fill a fiber material into a preliminary 
shaping die to shape a preliminary shaped item which 
has a preliminary shape of an objective article to be 
shaped . The fiber material contains a binder fiber which 
thermally melts. 

[0019] The apparatus according to the present inven- 
tion comprises a preliminary shaping die for shaping 
such a preliminary shaped item. 
[0020] The method according to the present invention 
requires to fill the preliminary shaped item into a final 
shaping die, heat up and clamp the preliminary shaped 
item, to thereby shape the objective article. As a result, 
a fibrous elastic body is shaped as a final product. As 
herein termed, the binder fiber is a fiber which melts at 
a predetermined temperature when heated. The melted 
binder fiber has a function of infiltrating a fiber material 
and fixing the shape of a shaped item. 
[0021 ] The apparatus according to the present inven- 
tion comprises a final shaping die for shaping such a 
final product. 

[0022] According to a preferred embodiment of the 
present invention, during shaping of the preliminary 
shaped item, the preliminary shape of the preliminary 
shaped item is a shape which corresponds to the objec- 
tive article as it is developed. That is, a developed shape 
of the objective article is shaped preliminarily, and the 
developed shape is shaped into the objective article us- 
ing the final shaping die. 

[0023] According to another preferred embodiment of 
the present invention, during shaping of the preliminary 
shaped item, the binder fiber is half melted. 
[0024] As herein termed, the half melted condition is 
a condition where the binder fiber does not melt com- 
pletely, but a portion of the binder fiber such as an outer 
surface melts while the other portion remains solid. 
[0025] According to still another preferred embodi- 
ment of the present invention, during filling of the pre- 
liminary shaped item into the final shaping die, parts 
such as a backing strip, a front layer pad and an insert 
wire are filled in together with the preliminary shaped 
item. This allows to simultaneously shape the parts and 
the preliminary shaped item during final shaping, there- 
by the objective article is obtained. 
[0026] According to the present invention , first, a nec- 
essary quantity of the fiber material which is needed for 
shaping of the objective article is filled into the prelimi- 
nary shaping die, and the preliminary shaped item is ac- 
cordingly shaped considering a rational proportion of the 
fiber material, and therefore, filling shortage does not 
occur during shaping of the objective article using the 
final shaping die. As a result, the objective article is 
shaped with excellent productivity while avoiding a de- 
fective shape due to density shortage, filling shortage, 



etc. 

[0027] The present invention will be understood better 
from the following description on the preferred embodi- 
ments of the present invention when taken in conjunc- 
tion with the drawings or the claims. 



Figs. 1(a) through 1(f) are explanatory diagrams 
showing a first preferred embodiment; 
Figs. 2(a) through 2(d) are explanatory diagrams of 
io a seat back pad; 

Figs. 3(a) through 3(d) are explanatory diagrams 
showing a preliminary shaped item; 
Figs. 4(a) and 4(b) are explanatory diagrams show- 
ing a preliminary shaping die; 
15 Fig, 5 is a plan view of a bottom die of the prelimi- 
nary shaping die; 

Figs. 6(a) and 6(b) are explanatory diagrams show- 
ing the preliminary shaping die as it is clamped; 
Figs. 7(a) and 7(b) are explanatory diagrams show- 
20 ing a final shaping die; 

Figs. 8(a) and 8(b) are explanatory diagrams show- 
ing the final shaping die as it is being clamped; 
Figs. 9(a) and 9(b) are explanatory diagrams show- 
ing the final shaping die as it is being clamped under 
25 heat; 

Figs. 10(a) through 10(f) are explanatory diagrams 
showing a second preferred embodiment; 
Figs. 1 1 (a) through 1 1 (d) are explanatory diagrams 
showing a preliminary shaped item; 
30 Figs. 1 2(a) through 1 2(d) are explanatory diagrams 
showing a preliminary shaping process; 
Fig. 13 is an explanatory diagram showing a condi- 
tion in which the preliminary shaped item is filled 
into the final shaping die; 
35 Figs. 1 4(a) through 1 4(d) are explanatory diagrams 
showing shaping processes in a conventional lam- 
inate-type method; 

Figs. 1 5(a) through 1 5(e) are explanatory diagrams 
showing conventional shaping processes of shap- 
40 jng matted fiber material; 

Fig. 16 is an explanatory diagram showing a filling 
process in a conventional blow-type method; 
Figs. 17(a) and 17(b) are explanatory diagrams for 
describing density shortage; 
45 Figs. 1 8(a) through 1 8(c) are explanatory diagrams 
for describing filling shortage; 
Figs. 19(a) and 19(b) are explanatory diagrams for 
describing another example of filling shortage; 
Figs. 20(a) and 20(b) are explanatory diagrams 
so showing a condition in which the preliminary 
shaped item and parts are filled into the final shap- 
ing die; and 

Figs. 21 (a) through 21 (c) are explanatory diagrams 
showing another example of the preliminary shap- 
55 jng process. 
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<First Preferred Embodiment of the Present lnvention> 

[0028] A description will be given on a method of and 
an apparatus for shaping a fibrous elastic body accord- 
ing to a first preferred embodiment of the present inven- 5 
tion, with reference to Fig. 1(a) through Fig. 9(b). First, 
a seat back pad of an automobile which is an objective 
article to be shaped in the first preferred embodiment 
will be described with references to the explanatory di- 
agrams in Fig. 2(a) through Fig. 2(d). Fig. 2(a) is a per- 
spective drawing as viewed from the front, Fig. 2(b) is a 
perspective drawing as viewed from the back, Fig. 2(c) 
is a side sectional view, and Fig. 2(d) is a plan sectional 
view. A seat back pad 1 is formed by a fibrous elastic 
body, for example, a polyester fibrous elastic body, and 
comprises on the surface thereof a general portion 2 
which forms a backrest surface 2a, vertical wall portions 
3 (or "side portions") which are formed on the left-hand 
side and the right-hand side of the general portion 2, 
and a pocketform back lining top portion (or "a pocket- 
form portion") 4 which is formed above the general por- 
tion 2. Each vertical wall portion 3 includes a side sup- 
port portion 3a and an edge portion 3b. 
[0029] A technique of shaping the seat back pad 1 , as 
a preprocessing step prior to a final shaping process of 
shaping the seat back pad 1 , includes a preliminary 
shaping process of shaping a preliminary shaped item 
10 which is shown in Fig. 3(a) through Fig. 3(d). Fig. 3 
(a) is a perspective drawing as viewed from the front, 
Fig. 3(b) is a perspective drawing as viewed from the 
back, Fig. 3(c) is a side sectional view, and Fig. 3(d) is 
a plan sectional view. The preliminary shaped item 10 
has a general shape which is simplified based on a de- 
veloped shape of the seat back pad 1 which is shown 
in Fig. 2(a). That is, the preliminary shaped item 1 0 com- 
prises a main portion 12 which will become the general 
portion 2 of the seat back pad 1 which is shown in Fig. 
2(a), developed side portions 13 of the left-hand side 
and the right-hand side which correspond to the vertical 
wall portions 3 as they are developed to the left-hand 
side and the right-hand side of the main portion 12, and 
a developed top portion 14 which corresponds to the 
back lining top portion 4 as it is developed above the 
main portion 12, and has an approximately flat-panel 
shape which is thicker than the general portion 2. The 
respective developed side portions 13 are formed to 
have a developed length which is approximately double 
those of the corresponding vertical wall portions 3, re- 
spectively, in the left-hand direction and the right-hand 
direction. 

[0030] First, the preliminary shaping process of shap- 
ing the preliminary shaped item 1 0 will be described. As 
in the conventional blow-type technique described ear- 
lier, the f ibrillated fiber material 1 00 is a fiber material 
which is to be used at this process. The fibrillated fiber 
material 100 is a fiber material of a heat fusion type 
which uses a matrix fiber, which is formed by a polyester 
fiber of 1 .8 to 27 dtex(2 to 30 denier) and serves as a 



main frame, and a binder fiber, which is formed by a pol- 
yester fiber of 1 .8 to 9 dtex(2 to 1 0 denier) which has a 
low melting point and bonds the matrix fiber, at a mixing 
ratio of 10 to 50 %, for example. As the matrix fiber, a 
crimped fiber is used so that the matrix fiber has an elas- 
ticity. As the fibrillated fiber material 100, ELK (brand 
name) which is available from Teijin Ltd., for example, 
may be used. 

[0031] Now, a preliminary shaping die 20 which is 
used for preliminary shaping will be described with ref- 
erence to the front sectional view in Fig. 4(a) and the 
side sectional view in Fig. 4(b). The preliminary shaping 
die 20 which is illustrated as it is opened in Figs. 4(a) 
and 4(b) comprises a bottom die 21 and a top die 25 
which are approximately box-like shaped. The bottom 
die 21 and the top die 25 have shaping surfaces 21a 
and 25a, respectively, which define a cavity of the pre- 
liminary shaped item 1 0 when the shaping die is closed. 
The respective shaping surfaces 21 a and 25a of the bot- 
tom die 21 and the top die 25 are formed by a highly 
breathable punching metal which includes a number of 
holes at a proportion of approximately 2 to 40 %, for in- 
stance. The shaping surface 21a of the bottom die 21 
forms a front surface portion of the preliminary shaped 
item 1 0. The shaping surface 25a of the top die 25 forms 
a back surface portion of the preliminary shaped item 
1 0. A material blowing slot 22 is formed at one side of 
the surface of the bottom die 21 , and an air supply slot 
23 is formed at the bottom surface of the bottom die 21 . 
On the other hand, an exhaust slot 26 is formed at the 
top surface of the top die 25. Further, in Fig. 5 which 
shows the plan view of the bottom die 21 , the shaping 
surface 21 a of the bottom die 21 includes amain portion 
forming portion 21 A which forms the main portion 12 of 
the preliminary shaped item 10, side portion forming 
portions 21 B which form the developed side portions 1 3 
of the left-hand side and the right-hand side, and a top 
portion forming portion 21 C which forms the developed 
top portion 14. 

[0032] In order to shape the preliminary shaped item 
10 using the preliminary shaping die 20 described 
above, in Figs. 4(a) and 4(b), an inner space which is 
created between the bottom die 21 and the top die 25 
as they are opened is filled with the fibrillated fiber ma- 
terial 1 00 by air feeding under a pressure feed force, 
that is, air blown, through the material blowing slot 22 of 
the bottom die 21. At this stage, since the preliminary 
shaped item 10 has a simple shape which is close to a 
rectangular parallelepiped, filling is performed at a con- 
stant density distribution while avoiding density short- 
age or filling shortage which is otherwise caused during 
filling of the fibrillated fiber material 1 00 into the prelim- 
inary shaping die 20. A density (bulkiness density) at 
which the fibrillated fiber material 100 is filled into the 
preliminary shaping die 20 is preferably about 0.005 to 
0.02 g/cm 3 , for example. Further, instead of air feeding 
under a pressure feed force described above, filling may 
be realized by means of air feeding with a suction force 
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which sucks in the air within the cavity, that is, suction 
of air utilizing the air supply slot 23 of the bottom die 21 
and the exhaust slot 26 of the top die 25. 
[0033] Next, as shown in the front sectional view in 
Fig. 6(a) and the side sectional view in Fig. 6(b), the top 
die 25 is closed over the bottom die 21 to clamp the fiber 
material 100. Clamping of the top die 25 is continued 
until the density of the fiber material 1 00 becomes about 
0.02 g/cm 3 , for example. Following this, in the clamping 
condition described immediately above, heated air is fed 
inside the bottom die 21 under pressure through the air 
supply slot 23 of the bottom die 21 . After being blown 
through the fiber material 100, the heated air is dis- 
charged outside at the exhaust slot 26 through the top 
die 25. The heated air is set to a mild temperature which 
half melts the binder fiber of the fiber material 100, e.g., 
180°C which is 15 to 20°C lower than the melting tem- 
perature of 200°C, for example, of the melting temper- 
ature of the binder fiber. Heated by the heated air, the 
binder fiber which is contained in the fiber material 100 
half melts, whereby the matrix fiber is preliminarily 
shaped in the shape of the preliminary shaped item. As 
herein termed, half melting refers to a condition where 
a portion of the binder fiber, such as an outer surface, 
melts but the binder fiber otherwise remains solid in- 
stead of completely melting. 

[0034] Instead of the heated air, vapor may be used 
as a heat medium. 

[0035] Next, instead of the heated air, cool air is blown 
through the fiber material 1 00 which now has the shape 
of the preliminary shaped item, to thereby cool the fiber 
material 1 00 to about 1 00°C , for example. This solidifies 
the half melting binder fiber. Following this, the shaping 
die is opened and the content is detached from the shap- 
ing die, whereby the preliminary shaped item 10 as that 
shown in Figs. 3(a) through 3(d) is obtained. During die 
opening, as shown in Figs. 6(a) and 6(b), by means of 
a suction air force which is provided through the exhaust 
slot 26 of the top die 25, the preliminary shaped item 1 0 
is sucked to the shaping surface 25a of the top die 25 
and the shaping die is opened. Both the top die 25 and 
the preliminary shaped item 10 are conveyed to the next 
step which is the final shaping step, which realizes easy 
handling of the preliminary shaped item 10. 
[0036] Now, the final shaping step will be described. 
With reference to the front sectional view in Fig. 7(a) and 
the side sectional view in Fig. 7(b), a final shaping die 
30 which is used for final shaping will be described. The 
final shaping die 30, which is shown as it is opened in 
both Fig. 7(a) and Fig. 7(b), comprises a bottom die 31 , 
a first top die 35 and a second top die 37 which are ap- 
proximately box-like shaped. The bottom die 31 , the first 
top die 35 and the second top die 37 include a shaping 
surface 31a, a shaping surface 35a and a shaping sur- 
face 37a, respectively, which form the cavity of the seat 
back pad 1 which is to be shaped with the die closed. 
The shaping surface 31 a, the shaping surface 35a and 
the shaping surface 37a, respectively, of the bottom die 



31 , the first top die 35 and the second top die 37, like 
the shaping surfaces of the preliminary shaping die 20 
described earlier, are formed by a highly breathable 
punching metal which includes a number of holes. The 

5 shaping surface 31 a of the bottom die 31 forms a front 
surface portion of the seat back pad 1 . The shaping sur- 
face 35a of the first top die 35 forms a back surface por- 
tion of the seat back pad 1 . The shaping surface 37a of 
the second top die 37 forms a front surface portion of 

10 the back lining top portion 4 of the seat back pad 1 . The 
bottom die 31 includes an air supply slot 32 in the bottom 
surface thereof. Meanwhile, an exhaust slot 36 and an 
exhaust slot 38 are formed in the top surfaces of the first 
top die 35 and the second top die 37, respectively. 

15 [0037] In order to shape the seat back pad 1 usingthe 
final shaping die 30, in Figs. 7(a) and 7(b), the prelimi- 
nary shaped item 1 0 which is shaped at the preliminary 
shaping step (See Figs. 3(a) through 3(d)) is filled into 
the shaping surface 31a of the bottom die 31 which is 

20 opened. Filling of the preliminary shaped item 10 may 
be performed by an operator, a robot hand, etc. At this 
stage, the developed top portion 14 of the preliminary 
shaped item 10, as shown in Fig. 7(a), is bent approxi- 
mately in the shape of the letter L within the shaping 

25 surface 31 a of the bottom die 31 . Meanwhile, the devel- 
oped side portions 1 3 of the left-hand side and the right- 
hand side of the preliminary shaped item 1 0, as shown 
in Fig. 7(b), are bent back within the shaping surface 
31a of the bottom die 31 and then filled. 

30 [0038] Next, as shown in the front sectional view in 
Fig. 8(a) and the side sectional view in Fig. 8(b), the first 
top die 35 is closed over the bottom die 31 to clamp the 
preliminary shaped item 1 0. Clamping of the first top die 
35 is continued until the density of the fiber material 1 00 

35 becomes about 0.02 to 0.03 g/cm 3 , for example. The 
developed top portion 1 4 of the preliminary shaped item 
10 is bent back over the corresponding portion of the 
first top die 35. 

[0039] Next, as shown in the front sectional view in 

40 Fig. 9(a) and the side sectional view in Fig. 9(b), the sec- 
ond top die 37 is closed over the bottom die 31 to clamp 
the developed top portion 14 of the preliminary shaped 
item 10 in the first top die 35, while at the same time 
clamping the developed top portion 14 one stage further 

45 by the first top die 35. Clamping with the first top die 35 
is continued until the density of the fiber material 100 
becomes about 0.03 to 0.05 g/cm 3 , for example. Clamp- 
ing with the second top die 37 is continued until the den- 
sity of the fiber material 1 00 becomes about 0.03 to 0.05 

50 g/cm 3 , for example. 

[0040] Following this, in the clamping condition de- 
scribed immediately above, heated air is fed inside the 
bottom die 31 under pressure through the air supply slot 
32 of the bottom die 31 . After being blown through the 

55 preliminary shaped item 1 0, the heated air is discharged 
outside through the first top die 35 and the second top 
die 37 at the exhaust slots 36 and 38. The heated air is 
at such a strong temperature that it sufficiently melts the 
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binder fiber of the preliminary shaped item 10 but does 
not damage the matrix fiber, for instance, a temperature 
which is somewhat higher, e.g., higher by 20 to 30°C 
than the melting point of the binder fiber. For example, 
if the melting point of the binder fiber of polyester is 5 
175°C, the temperature of the heated air is approxi- 
mately 200°C. Heated by the heated air, the binder fiber 
which is contained in the preliminary shaped item 10 
melts and soaks within the preliminary shaped item 10. 
Instead of heated air, vapor may be used as a heat me- 
dium. 

[0041] Next, instead of heated air, cool air is blown 
through the preliminary shaped item 10 which now has 
the shape of the seat back pad, to thereby cool the pre- 
liminary shaped item 10 to about 80°C, for example. 
This solidifies the melted binder fiber. As a result, the 
seat back shape is fixed and a final product is obtained. 
After this, the shaping die is opened and the content is 
detached from the shaping die, whereby the seat back 
pad 1 as that shown in Fig. 2(a) is obtained. 
[0042] Schematic views showing the shaping steps 
described above are shown in Figs. 1(a) through 1(f). 
More specifically. Figs. 1(a) through 1(c) show the pre- 
liminary shaping step, among which Fig. 1 (a) shows the 
step of filling the fiber material 100, Fig. 1(b) shows the 
step of heat-clamping and cooling of the fiber material 
100, and Fig. 1(c) shows the preliminary shaped item 
1 0 as it is after being detached from the shaping die. On 
the other hand, Figs. 1(d) through 1(f) show the final 
shaping step, among which Fig. 1 (d) shows the step of 
filling the preliminary shaped item 10, Fig. 1(e) shows 
the step of heat-clamping and cooling of the preliminary 
shaped item 10, and Fig. 1 (f) shows the seat back pad 
1 as it is after being detached from the shaping die. 
[0043] According to the technique of shaping the seat 
back pad 1 which is formed by a fibrous elastic body 
described above, it is possible to fill the fibrillated fiber 
material 100 into the preliminary shaping die 20, with a 
rational material proportion and in a condition which 
easily allows filling a necessary quantity of the fibrillated 
fiber material 100 needed for the shaping of the seat 
back pad 1 which is an objective article to be shaped, 
and to preliminarily shape the fibrillated fiber material 
1 00. This easily permits filling of the preliminary shaped 
item 10 into the final shaping die 30 without any filling 
shortage and finally shape. Hence, it is possible to 
shape the seat back pad 1 with excellent productivity 
while avoiding a defective shape due to density short- 
age, filling shortage, etc. 

[0044] Describing in detail, the shaping technique, ac- 
cording to the first preferred embodiment, does not re- 
quire to cut the fiber material or set the fibrous mat ma- 
terial to the bottom die which has been heretofore need- 
ed in the conventional laminate shaping technique, and 
therefore, it is possible to improve the problem of pro- 
ductivity. Further, it is possible to avoid a defective 
shape due to a drop in the density which is caused by 
a difference in the clamping volume for clamping the fi- 



brillated fiber material and a defective shape due to an 
insufficient density in the pocketform portion 4. For ex- 
ample, while 0.030 g/cm 3 is a limit density of the vertical 
wall portions 3 when the density of the general portion 
2 is 0.040 g/cm 3 according to the conventional tech- 
nique (See Figs. 1 6 through 1 7(b)), according to the first 
preferred embodiment, it is possible to form the vertical 
wall portions 3 which have a density of 0.02 to 0.08 g/ 
cm 3 , and accordingly, to avoid a defective shape due to 
a drop in the density. In addition, since a restriction in 
terms of the structure of the shaping die (See Figs. 8(a) 
through 8(c)), such as the parting line PL, which has 
been heretofore a problem is lifted, even if the bottom 
die 31 is in an undercut state with respect to the parting 
line PL, a defective shape due to a drop in the density 
or other cause is avoided, and therefore, it is possible 
to set the parting line PL freely in any portion. Further, 
it is possible to solve the problem of filling shortage of 
the fiber material (See Figs. 19(a) and 19(b)) as com- 
pared with the recess portion of the shaping die which 
corresponds to the pocketform portion 4 of the seat back 
pad 1 , and to avoid a defective shape due to an insuffi- 
cient density of the pocketform portion 4. 
[0045] In addition, since the fiber material is the fibril- 
lated fiber material 1 00, it is possible to fill the fibrillated 
fiber material 1 00 easily into the preliminary shaping die 
20 by air feeding with a suction force or a pressure feed 
force. This realizes a production efficiency, which is a 
problem to be solved in the conventional laminate shap- 
ing technique, as high as that in the blow shaping tech- 
nique. For example, if a process expense rate is 1 in the 
laminate shaping technique, a process expense rate in 
the blow shaping technique is 0.5, whereas a process 
expense rate is 0.6 according to the first preferred em- 
bodiment. Further, instead of the fibrillated fiber material 
100, a matted fiber material which has a low bulkiness 
density may be used. 

[0046] Further, as the binder fiber is half melted and 
preliminarily shaped during the preliminary shaping, it is 
possible to enhance the shape retainability of the pre- 
liminary shaped item 1 0, and hence, to prevent the pre- 
liminary shaped item 10 from losing its shape while 
transported. Where pressure clamping alone does not 
cause the preliminary shaped item 1 0 to lose its shape, 
half melting of the preliminary shaped item 10 may be 
omitted. As herein termed, preliminary shaping refers to 
slight shaping, i.e., handling to such an extent which 
does not cause shape loss. 

[0047] Further, since the preliminary shaped item 1 0 
has a simple shape which is simplified based on the de- 
veloped shape of the seat back pad 1 , it is possible to 
simplify the shape of the preliminary shaped item 1 0 into 
an approximately flat plate-like shape. 
[0048] Further, as the preliminary shaped item 10 as 
it is partially folded is filled into the final shaping die 30 
so that the preliminary shaped item 10 is made partially 
dense, it is possible to easily create a high-density por- 
tion of the seat back pad 1 during final shaping. 
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[0049] Further, it is possible to fill parts, such as a non- 
woven fabric and a pendant wire, which are to be at- 
tached to the back surface of the seat back pad 1 into 
the final shaping die 30 together with the preliminary 
shaped item 1 0 and to simultaneously shape them alto- 5 
gether, as in the conventional laminate-type technique. 
Now, a method of such shaping will be described with 
reference to Figs. 20(a) and 20(b). Figs. 20(a) and 20 
(b) are explanatory diagrams showing an example of a 
condition of filling for simultaneous shaping of parts, 10 
among which Fig. 20(a) is a side sectional view of the 
top die 35 of the final shaping die 30 as it is opened, and 
Fig. 20(b) is a similar side sectional view of the bottom 
die 31 . First, after setting a preplaced pad 63, which will 
become a front layer of the pad material, within the bot- 1$ 
torn die 31 , the preliminary shaped item 1 0 is set on the 
preplaced pad 63. Following this, a pendant wire 62 is 
set to a predetermined position of the back surface of 
the preliminary shaped item 10. Further, if necessary, a 
non-woven fabric 61 which is to be attached to the back 20 
surface of the preliminary shaped item 1 0 is set. The 
shaping die is thereafter closed and final shaping is ex- 
ecuted, whereby the parts are shaped at once. The non- 
woven fabric 61 corresponds to what is referred to as 
the backing strip in the present invention, the pendant 25 
wire 62 corresponds to what is referred to as the insert 
wire in the present invention, and the preplaced pad 63 
corresponds to what is referred to as the front layer pad 
in the present invention. 

[0050] As described above, as the parts such as the 30 
non-woven fabric 61 and the pendant wire 62 are simul- 
taneously shaped and integrated with each other into 
one unit, the adhesive power of the binder fiber which 
is contained in the fiber material integrates the parts with 
the seat back pad 1 accurately and efficiently. 35 
[0051] Further, where simultaneous shaping of the 
parts as described above fails to provide a sufficient ad- 
hesion strength between the seat back pad 1 and the 
parts, when the preliminary shaped item 1 0 is set in the 
bottom die 31 , a thin layer web which contains compo- 40 
nents such as the binder fiber is inserted between the 
preliminary shaped item 1 0 and the parts. As final shap- 
ing is executed in this condition, the web melts and ad- 
heres thereby exhibiting its adhesive power, and there- 
fore, the adhesion strength between the preliminary 45 
shaped item 10 and the parts is largely increased. The 
thin layer web corresponds to the bonding means in the 
present invention. Alternatively, instead of the thin layer 
web, the bonding means may be an adhesive agent of 
the hot-melt type which is to be applied between the pre- so 
liminary shaped item 10 and the parts, or an ordinary 
liquid or a jelly-like adhesive agent which is to be insert- 
ed between the preliminary shaped item 10 and the 
parts, thereby creating a similar effect to the above. 
[0052] Further, it is possible to shape approximately 55 
to the final objective shape except for a local shape dur- 
ing preliminary shaping and to shape the local shape of 
the preliminary shaped item 10 which is preliminarily 
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shaped locally into the final objective shape during final 
shaping. Now, such a shaping technique will be de- 
scribed with reference to Figs. 21 (a) through 21 (c). Figs. 
21 (a) through 21 (c) are explanatory diagrams showing 
another example of a condition of filling for simultaneous 
shaping of parts, among which Fig. 21(a) is a side sec- 
tional view of the preliminary shaping die as it is opened, 
Fig. 21(b) is a side sectional view of the preliminary 
shaping die as it is closed, and Fig. 21 (c) is a cross sec- 
tional view of the preliminary shaped item 1 0. As shown 
in Fig. 21 (a), the top die 25 and the bottom die 21 of the 
preliminary shaping die 20 are used to create a cavity 
which is similar to the final objective shape, the fiber ma- 
terial 100 is filled by blowing into the inner space be- 
tween the top die 25 and the bottom die 21. Next, as 
shown in Fig. 21 (b), the top die 25 is moved downward 
after the fiber material 1 00 is filled, and the fiber material 
100 is clamped. In this condition, heated air is blown 
through the preliminary shaped item 10 to thereby melt 
the binder fiber of the fiber material 1 00. Following this, 
after cooling and accordingly solidifying the binder fiber, 
the shaping die is opened and the content is detached 
from the shaping die, thereby obtaining the preliminary 
shaped item 10 as that shown in Fig. 21(c). As a result, 
the complex design surface and the back surface of the 
seat back pad 1 are shaped during preliminary shaping. 
Since it is necessary during final shaping to bend the 
left-hand side and the right-hand side frame portions of 
the preliminary shaped item 10 (i.e., the left-hand side 
and the right-hand side end portions of Fig. 21 (c)), bent 
portions 10a are shaped larger than the final objective 
shape, leaving widths for compression. During final 
shaping, the frame portions of the preliminary shaped 
item 10 are shaped partially into the final objective 
shape. 

[0053] As described above, as shaping approximately 
into the final objective shape is completed except for lo- 
cal shapes during preliminary shaping and the local 
shapes of the preliminary shaped item 1 0 which are pre- 
liminarily shaped are shaped partially into the final ob- 
jective shape during final shaping, it is possible to set 
the preliminary shaped item 1 0 into the final shaping die 
easily and accurately during final shaping. Further, it is 
possible to suppress shaping using the final shaping die 
to a partial range. Hence, it is not necessary to heat up 
the entire final shaping die. 

<Second Preferred Embodiment of the Present 
lnvention> 

[0054] A description will be given on a method of and 
an apparatus for shaping a fibrous elastic body accord- 
ing to a second preferred embodiment of the present 
invention, with reference to Fig. 10(a) through Fig. 13. 
The second preferred embodiment comprises a prelim- 
inary shaping step of shaping a preliminary shaped item 
40 as that shown in Figs. 11(a) through 11(d) using a 
preliminary shaping die 50 as that shown in Fig. 12 as 
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a top die of a preliminary shaping die, as a step prior to 
the final shaping step of shaping the seat back pad 1 . 
Fig. 11 (a) is a perspective view as viewed from the front, 
Fig. 1 1 (b) is a perspective view as viewed from the back, 
Fig. 11(c) is a side sectional view, and Fig. 11(d) is a 
plan sectional view. The preliminary shaped item 40 
comprises a main portion 42 which will become the gen- 
eral portion 2 of the seat back pad 1 , side portions 43 
on the left-hand side and the right-hand side to the main 
portion 42, and a developed top portion 44 which corre- 
sponds to the pocketform portion 4 as it is developed 
above the main portion 42, and has an approximately 
flat-panel shape which is thicker than the general portion 
2. The left-hand and the right-hand side portions 43 of 
the preliminary shaped item 40, different from the pre- 
liminary shaped item 1 0 according to the first preferred 
embodiment of the present invention (See Figs. 3(a) 
through 3(d)), are locally clamped with a larger clamping 
volume than that upon the general portion 2 and the 
back lining top portion 4, and thereby locally made 
dense. 

[0055] Now, the preliminary shaping die 50 which is 
used for preliminary shaping according to the second 
preferred embodiment will be described with reference 
to the side sectional view in Fig. 12(a) which shows a 
condition with the shaping die open and the side sec- 
tional view in Fig. 12(b) which shows a condition with 
the shaping die closed. In Fig. 12(a), the preliminary 
shaping die 50 comprises a bottom die 51 which is ap- 
proximately box-like shaped, a central top die 55, and 
divided top dies 57 of the left-hand side and the right- 
hand side. The bottom die 51 , the central top die 55, and 
the left-hand side and the right-hand side divided top 
dies 57 include a shaping surface 51a, a shaping sur- 
face 55a and a shaping surface 57a, respectively, which 
form the cavity of the preliminary shaped item 40 which 
is to be shaped with the die closed. The shaping surface 
51a, the shaping surface 55a and the shaping surface 
57a respectively of the bottom die 51 , the central top die 
55, and the left-hand side and the right-hand side divid- 
ed top dies 57, like the shaping surfaces 21a and 25a 
of the preliminary shaping die 20 described earlier, are 
formed by a highly breathable punching metal which in- 
cludes a number of holes. The shaping surface 51a of 
the bottom die 51 forms a front surface portion of the 
preliminary shaped item 40. The shaping surface 55a of 
the central top die 55 forms a central back surface por- 
tion of the preliminary shaped item 40. The shaping sur- 
faces 57a of the left-hand side and the right-hand side 
divided top dies 57 form back surface portions of the 
left-hand and the right-hand side portions 43 of the pre- 
liminary shaped item 40. The bottom die 51 includes an 
air supply slot 52 in the bottom surface thereof. Mean- 
while, an exhaust slot 56 and an exhaust slot 58 are 
formed in the top surfaces of the central top die 55 and 
the left-hand side and the right-hand side divided top 
dies 57, respectively. 

[0056] To shape the preliminary shaped item 40 using 



the preliminary shaping die 50 described above, in Fig. 
12(a), the fibrillated fiber material 100 is filled into an 
inner space between the respective top dies 55, 57 and 
the bottom die 51 which are opened, by air feeding with 

5 a pressure feed force or a suction force, in a similar man- 
ner to the first preferred embodiment. At this stage, the 
left-hand side and the right-hand side divided top dies 
57 are located at a further elevated position than the 
central top die 55. As in the first preferred embodiment, 

10 in this case as well, since the preliminary shaped item 
40 has a simple shape which is close to a rectangular 
parallelepiped, filling is performed at a constant density 
distribution while avoiding density shortage or filling 
shortage which is otherwise caused during filling of the 

15 fibrillated fiber material 1 00 into the preliminary shaping 
die 50. 

[0057] Next, in Fig. 12(b), the central top die 55 and 
the left-hand side and the right-hand side divided top 
dies 57 are closed over the bottom die 51 and the fiber 

20 material 1 00 is clamped. At this stage, since the respec- 
tive shaping surfaces 55a and 57a of the central top die 
55 and the left-hand side and the right-hand side divided 
top dies 57 are clamped so as to eventually arrive at 
approximately the same plane, the left-hand side and 

25 the right-hand side divided top dies 57 are clamped 
more than the central top die 55. Clamping of the central 
top die 55 is continued until the density of fibrillated fiber 
material 100 becomes about 0.03 g/cm 3 , for example. 
Meanwhile, the left-hand side and the right-hand side 

30 divided top dies 57 are clamped until the density of the 
fibrillated fiber material 1 00 becomes about 0.04 to 0.05 
g/cm 3 , for example. Next, as in the first preferred em- 
bodiment, in the clamping condition described immedi- 
ately above, heated air is fed inside the bottom die 51 

35 under pressure through the air supply slot 52 of the bot- 
tom die 51 . After being blown through the fiber material 
1 00, the heated air is discharged outside at the respec- 
tive exhaust slots 56 and 58 through the central top die 
55 and the left-hand side and the right-hand side divided 

40 top dies 57. Heated by heated air, the binder fiber which 
is contained in the fiber material 1 00 half melts, whereby 
the matrix fiber is preliminarily shaped in the shape of 
the preliminary shaped item. 

[0058] Next, instead of the heated air, cool air is blown 
45 through the fiber material 1 00 which now has the shape 
of the preliminary shaped item, to thereby cool the fiber 
material 100 to about 100°C, for example. This solidifies 
the half melted binder fiber. After this, the shaping die 
is opened and the shaped item is detached from the 
50 shaping die, whereby the preliminary shaped item 40 as 
that shown in Fig. 11(a) is obtained. 
[0059] As in the first preferred embodiment of the 
present invention, the preliminary shaped item 40 is fi- 
nally shaped using the final shaping die 30 into the seat 
55 back pad 1 (See Figs. 2(a) through 2(d)). During final 
shaping, as shown in the cross sectional view in Fig. 13, 
the preliminary shaped item 40 is filled as if pressed into 
the shaping surface 31 a of the bottom die 31 of the final 
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shaping die 30 without having the side portions 43 of the 
left-hand side and the right-hand side folded against the 
shaping surface 31a. 

[0060] Schematic views showing the shaping steps 
described above are shown in Figs. 1 0(a) through 1 0(f). 
More specifically, Figs. 10(a) through 10(c) show the 
preliminary shaping step, among which Fig. 10(a) 
shows the step of filling the fiber material 100, Fig. 10 
(b) shows the step of heat-clamping and cooling of the 
fiber material 100, and Fig. 10(c) shows the preliminary 
shaped item 40 as it is after being detached from the 
shaping die. On the other hand, Figs. 1 0(d) through 1 0 
(f) show the final shaping step, among which Fig. 10(d) 
shows the step of filling the preliminary shaped item 40, 
Fig. 10(e) shows the step of heat-clamping and cooling 
of the preliminary shaped item 40, and Fig. 10(f) shows 
the seat back pad 1 as it is after being detached from 
the shaping die. 

[0061 ] A similar seat back pad 1 to that of the first pre- 
ferred embodiment is obtained by the method above of 
shaping the similar seat back pad 1 which is formed by 
the fibrous elastic body described above. In addition, as 
the fiber material 1 00 is clamped with a clamping volume 
which is locally different during preliminary shaping, it is 
possible to shape the preliminary shaped item 40 which 
is locally made dense, and therefore, it is possible to fill 
the preliminary shaped item 40 into the final shaping die 
30 without folding the preliminary shaped item 40 and 
to create a high-density portion of the seat back pad 1 
in an easy manner. 

[0062] The method of and the apparatus for shaping 
a fibrous elastic body according to the present invention 
are not limited to the preferred embodiments described 
above, but rather, modifications and variations can be 
devised without departing from the scope of the inven- 
tion. For instance, the present invention is not limited to 
the seat back pad 1 , but is applicable to shapes pro- 
duced in general, such as a seat cushion pad, which are 
formed by other fibrous elastic bodies. Further, instead 
of a polyester fiber, the fiber material may be other 
chemical fiber such as a polyamide fiber, an acrylic fiber, 
a polypropylene fiber and so on. 
[0063] With the method of andthe apparatus for shap- 
ing a fibrous elastic body according to the present in- 
vention, it is possible to shape an objective article with 
excellent productivity while avoiding a defective shape 
due to density shortage, filling shortage, etc. 



Claims 

1 . A method of shaping a fibrous elastic body, by shap- 
ing a fiber material into a predetermined objective 
article; 

said fiber material containing a binder fiber that 
melts when heated; 



characterized in that: 

said fiber material is filled in a preliminary shap- 
ing die to shape a preliminary shaped item 
s which has a preliminary shape of said objective 

article; and 

said preliminary shaped item is filled into a final 
shaping die with said preliminary shaped item 
partially folded to make said objective article fo- 
'0 cally dense, heated up and clamped, whereby 

said preliminary shaped item is shaped into 
said objective article. 

2. The method of shaping a fibrous elastic body in 
'5 Claim 1 , wherein said fiber material is fibrillated. 

3. The method of shaping a fibrous elastic body in 
Claim 1 or 2, wherein during shaping of said prelim- 
inary shaped item, said binder fiber is half melted 

20 to shape said preliminary shaped item. 

4. The method of shaping a fibrous elastic body in any 
one of Claims 1 through 3, wherein said preliminary 
shape of said preliminary shaped item is a devel- 

25 oped shape of said objective article. 

5. The method of shaping a fibrous elastic body of any 
one of Claims 1 through 4, wherein said fiber mate- 
rial is clamped with a clamping volume which is lo- 

30 cally different, during preliminary shaping. 

6. The method of shaping a fibrous elastic body in any 
one of Claims 1 through 5, wherein said fiber mate- 
rial is partially shaped into a final objective shape 

35 and otherwise shaped into said preliminary shape 
during preliminary shaping; 

a portion which is shaped into said preliminary 
shape being shaped into said final objective shape 
during final shaping. 

40 

7. The method of shaping a fibrous elastic body in any 
one of Claims 1 through 6, wherein parts, such as 
a backing strip, a front layer pad, an insert wire and 
so on, are also filled when said preliminary shaped 

45 item is filled in said final shaping die; 

said parts and said preliminary shaped item be- 
ing shaped as integrated with each other during 
final shaping. 

50 

8. The method of shaping a fibrous elastic body in 
Claim 7, said preliminary shaped item and said 
parts being filled in said final shaping die, with bond- 
ing means inserted between said preliminary 

55 shaped item and said parts. 

9. An apparatus for shaping a fibrous elastic body, by 
shaping a fiber material into a predetermined objec- 
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tive article; 

said fiber material containing a binder fiber 
which melts when heated; 

characterized by: 

a preliminary shaping die into which said fiber 
material is filled to shape a preliminary shaped 
item which has a preliminary shape of said ob- 
jective article; and 

a final shaping die in which said preliminary 
shaped item is filled, heated and clamped so 
that said preliminary shaped item is shaped into 
said objective article, 

wherein said final shaping die has a structure for 
filling said preliminary shaped item as it is partially 
folded, so that said objective article is made locally 
dense 

The apparatus for shaping a fibrous elastic body in 
Claim 9, wherein a fibrillated fiber material is filled 
into said preliminary shaping die. 



11. The apparatus for shaping a fibrous elastic body in 
Claim 9 or 1 0, wherein said preliminary shaping die 
has a structure for half melting said binder fiber and 
for shaping said preliminary shaped item. 

12. The apparatus for shaping a fibrous elastic body in 
any one of Claims 9 through 1 1 . wherein said pre- 
liminary shaping die has a structure for shaping said 
preliminary shaped item which has a developed 
shape of said objective article. 

13. The apparatus for shaping a fibrous elastic body in 
any one of Claims 9 through 12, wherein said pre- 
liminary shaping die has a structure for clamping 
said fiber material with a locally different clamping 
volume. 

14. The apparatus for shaping a fibrous elastic body in 
any one of Claims 9 through 13, wherein said pre- 
liminary shaping die has a structure for shaping said 
preliminary shaped item partially into a final objec- 
tive shape and otherwise into said preliminary 
shape, and said final shaping die has a structure for 
shaping a portion of said preliminary shaped item 
which has said preliminary shape into said final ob- 
jective shape. 

15. The apparatus for shaping a fibrous elastic body in 
any one of Claims 9 through 14, wherein said final 
shaping die has a structure for filling parts, such as 
a backing strip, a front layer pad, an insert wire and 
so on, together with said preliminary shaped item 
and said final shaping die has a structure for shap- 



ing said parts and said preliminary shaped item si- 
multaneously so that said parts and said preliminary 
shaped item are integrated with each other. 

16. The apparatus for shaping a fibrous elastic body in 
Claim 1 5, wherein said final shaping die has a struc- 
ture forfilling said preliminary shaped item and said 
parts, with an adhesive agent disposed between 
said preliminary shaped item and said parts. 



Patentansp ruche 

1. Verfahren zum Formen eines faserigen, eiasti- 
schen Korpers durch Formen eines Fasermaterials 
zu einem vorgegebenen Zielartikel, 

wobei das Fasermaterial eine Bindemittelfa- 
ser aufweist, die schmilzt, wenn sie erwarmt wird, 

dadurch gekennzeichnet, daB 

das Fasermaterial in einen Vorformungs-Pra- 
gekorper gefullt wird, urn einen vorgeformten Ge- 
genstand zu formen, der eine vorlaufige Form des 
Zielartikels aufweist, und 

der vorgeformte Gegenstand in einen Endfor- 
mungs-Pragekorper gefullt wird, wobei der vorge- 
formte Gegenstand teilweise gefaltet wird, urn den 
Zielartikel lokal dicht zu machen, erwarmt und ge- 
klemmt wird, wodurch der vorgeformte Gegenstand 
zu dem Zielartikel geformt wird. 

2. Verfahren zum Formen eines faserigen, elasti- 
schen Korpers nach Anspruch 1, wobei das Faser- 
material fibrilliert ist. 



35 3. Verfahren zum Formen eines faserigen, elasti- 
schen Korpers nach Anspruch 1 oder2, wobei wah- 
rend des Formens des vorgeformten Gegenstands 
die Bindemittelfaser halb geschmolzen wird, urn 
den vorgeformten Gegenstand zu formen. 

4. Verfahren zum Formen eines faserigen, elasti- 
schen Korpers nach einem der Anspriiche 1 bis 3, 
wobei die vorlaufige Form des vorgeformten Ge- 
genstands eine entwickelte Form des Zielartikels 
ist. 

5. Verfahren zum Formen eines faserigen, elasti- 
schen Korpers nach einem der Anspriiche 1 bis 4, 
wobei das Fasermaterial wan rend des Vorformens 
mit einem Klemmvolumen geklemmt wird, das lokal 
unterschiedlich ist. 

6. Verfahren zum Formen eines faserigen, elasti- 
schen Korpers nach einem der Anspriiche 1 bis 5, 
wobei das Fasermaterial wahrend des Vorformens 
teilweise zu einer endgultigen Zielform und anson- 
sten zu der vorlaufigen Form geformt wird, 

wobei ein Teil, derzu der vorlaufigen Form ge- 
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formt wird, wahrend des endgultigen Formens zu 
der endgultigen Zielform geformt wird. 

7. Verfahren zum Formen eines faserigen, elasti- 
schen Korpers nach einem der Anspriiche 1 bis 6, 5 
wobeiTeile, wieein Backing- bzw. Unterlegstretfen, 

ein Vorderschichtpolster, ein eingefugter Draht usw. 
auch eingefullt werden, wenn der vorgeformte Ge- 
genstand in den Endformungs-Pragekorper einge- 
fiillt wird, io 

wobei die Teile und der vorgeformte Gegen- 
stand wahrend des endgultigen Formens miteinan- 
der integriert geformt werden. 

8. Verfahren zum Formen eines faserigen, elasti- '5 
schen Korpers nach Anspruch 7, wobei der vorge- 
formte Gegenstand und die Teile in den Endfor- 
mungs-Pragekorper gefullt werden, 

wobei ein Bindemittel zwischen den vorgeformten 
Gegenstand und die Teile eingefuhrt wird. 20 

9. Vorrichtung zum Formen eines faserigen, elasti- 
schen Korpers durch Formen eines Fasermaterials 
zu einem vorgegebenen Zielartikel, 

wobei das Fasermaterial eine Bindemittelfa- 25 
ser aufweist, die schmilzt, wenn sie erwarmt wird, 
gekennzeichnet durch: 

einen Vorformungs-Pragekorper, in den das 
Fasermaterial eingefullt wird, urn einen vorge- 30 
formten Gegenstand zu formen, der eine vor- 
laufige Form des Zielartikels aufweist, und 
einen Endformungs-Pragekorper, in den der 
vorgeformte Gegenstand gefullt und in dem er 
erwarmt und geklemmt wird, so daB der vorge- 35 
formte Gegenstand zu dem Zielartikel geformt 
wird, 

wobei der Endformungs-Pragekorper eine 
Struktur zum Fullen des vorgeformten Gegen- *o 
stands aufweist, wenn er teilweise gefaltet ist, so 
daB der Zielartikel lokal dicht gemacht wird. 

10. Vorrichtung zum Formen eines faserigen, elasti- 
schen Korpers nach Anspruch 9, wobei ein fibrillier- 
tes Fasermaterial in den Vorformungs-Pragekorper 
gefullt wird. 

11. Vorrichtung zum Formen eines faserigen, elasti- 
schen Korpers nach Anspruch 9 oder 1 0, wobei der 50 
Vorformungs-Pragekorper eine Struktur zum zur 
Halfte erfolgenden Schmelzen der Bindemittelfaser 
und zum Formen des vorgeformten Gegenstands 
aufweist. 

55 

12. Vorrichtung zum Formen eines faserigen, elasti- 
schen Korpers nach einem der Anspriiche 9 bis 11 , 
wobei der Vorformungs-Pragekorper eine Struktur 
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zum Formen des vorgeformten Gegenstands auf- 
weist, der eine entwickerte Form des Zielartikels 
aufweist. 

13. Vorrichtung zum Formen eines faserigen, elasti- 
schen Korpers nach einem der Anspriiche 9 bis 12, 
wobei der Vorformungs-Pragekorper eine Struktur 
zum Klemmen des Fasermaterials mit einem iokal 
unterschiedlichen Klemmvolumen aufweist. 

14. Vorrichtung zum Formen eines faserigen, elasti- 
schen Korpers nach einem der Anspriiche 9 bis 13, 
wobei der Vorformungs-Pragekorper eine Struktur 
zum Formen des vorlaufig geformten Gegenstands 
teilweise zu einer endgultigen Zielform und anson- 
sten zu der vorlaufigen Form aufweist, und wobei 
der Endformungs-Pragekorper eine Struktur zum 
Formen eines Teils des vorgeformten Gegen- 
stands, der die vorlaufige Form aufweist, zu der 
endgultigen Zielform aufweist. 

15. Vorrichtung zum Formen eines faserigen, elasti- 
schen Korpers nach einem der Anspriiche 9 bis 14, 
wobei der Endformungs-Pragekorper eine Struktur 
zum Einfullen von Teilen, wie eines Backing- bzw. 
Unterlegstreifens, eines Vorderschichtpolsters, ei- 
nes eingefugten Drahts usw. zusammen mit dem 
vorgeformten Gegenstand aufweist, und wobei der 
Endformungs-Pragekorper eine Struktur zum 
gleichzeitigen Formen derTeile und des vorgeform- 
ten Gegenstands aufweist, so daB die Teile und der 
vorgeformte Gegenstand miteinander integriert 
werden. 

16. Vorrichtung zum Formen eines faserigen, elasti- 
schen Korpers nach Anspruch 15, wobei der End- 
formungs-Pragekorper eine Struktur zum Fullen 
des vorgeformten Gegenstands und der Teile auf- 
weist, wobei ein Klebstoff zwischen dem vorgeform- 
ten Gegenstand und den Teilen angeordnet wird. 



Revendicatlons 

1. Procede permettant de former un corps elastique 
fibreux, en donnant a un materiau de fibre la forme 
d'un article predetermine souhaite ; 

ledit materiau de fibre contenant une fibre de 
liage qui fond lorsqu'elle est chauffee ; 

caracterise en ce que : 

on remplit une matrice de formage preliminaire 
avec ledit materiau de fibre afin de former un 
article forme preliminaire qui a une forme pre- 
liminaire dudit article souhaite ; et 
on remplit une matrice de forme finale, avec le- 
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dit article forme preliminaire, ledit article forme 
preliminaire etant partiellement plie afin de ren- 
dre ledit article souhaite localement dense, on 
chauffe et on presse ledit article forme prelimi- 
naire, grace a quoi on forme ledit article forme 
preliminaire pour obtenir dans ledit article sou- 
haite. 

2. Procede permettant de former un corps elastique 
fibreux selon la revendication 1 , dans lequel ledit 
materiau de fibre est fibrille. 

3. Proced6 permettant de former un corps 6lastique 
fibreux selon Tune quelconque des revendications 
1 ou 2, dans lequel au cours du formage dudit article 
forme preliminaire, ladite fibre de liage est a moitie 
fondue afin de former ledit article forme preliminai- 
re. 

4. Procede permettant de former un corps elastique 
fibreux selon Tune quelconque des revendications 
1 a 3, dans lequel ladite forme preliminaire dudit ar- 
ticle forme preliminaire est une forme developpee 
dudit article souhaite. 

5. Proced6 permettant de former un corps elastique 
fibreux selon I'une quelconque des revendications 
1 a 4, dans lequel ledit materiau de fibre est presse 
avec un volume de pressage qui est localement dif- 
ferent, au cours du formage preliminaire. 

6. Procede permettant de former un corps elastique 
fibreux selon I'une quelconque des revendications 
1 a 5, dans lequel ledit materiau de fibre est partiel- 
lement forme dans une forme objective finale et for- 
me autrement dans ladite forme preliminaire au 
cours du formage preliminaire ; 

une partie qui est formee dans ladite forme pre- 
liminaire 6tant formee dans ladite forme objec- 
tive finale au cours du formage final. 

7. Procede permettant de former un corps elastique 
fibreux selon Tune quelconque des revendications 
1 a 6, dans lequel des parties, telles qu'une bande 
de renfort, une garniture decoucheavant, unfild'in- 
sert et ainsi de suite, sont egatement introduits 
quand on remplit ladite matrice de formage final 
avec ledit article forme preliminaire; 

lesdites parties et ledit article forme preliminai- 
re etant formes integres I'un avec I'autre au 
cours du formage final. 

8. Procede permettant de former un corps elastique 
fibreux selon la revendication 7, ledit article forme 
preliminaire et lesdites parties etant introduits dans 
ladite matrice de formage final, des moyens de 



liaison etant inseres entre ledit article forme preli- 
minaire et lesdites parties. 

9. Dispositif permettant de former un corps elastique 
s fibreux, en formant un materiau de fibre dans un ar- 
ticle predetermine souhaite ; 

ledit materiau de fibre contenant une fibre de 
liage qui fond lorsqu'elle est chauffee ; 

10 

caracterise par : 

une matrice de formage preliminaire dans la- 
quelle on introduit ledit materiau de fibre afin de 

15 former un article forme preliminaire qui a une 

forme preliminaire dudit article souhaite ; et 
une matrice de formage final dans laquelle on 
introduit ledit article forme preliminaire, on 
chauffe et on presse, de sorte a former ledit ar- 

20 tide forme preliminaire pour obtenir ledit article 

souhaite, dans lequel ladite matrice de formage 
final possede une structure qui permet d'intro- 
duire ledit article forme preliminaire pendant 
qu'il est partiellement plie, de sorte que ledit ar- 

25 tide souhaite est rendu localement dense. 

10. Dispositif permettant de former un corps elastique 
fibreux selon la revendication 9, dans lequel on in- 
troduit un materiau de fibre fibrill6 dans ladite ma- 

30 trice de formage preliminaire. 

11. Dispositif permettant de former un corps elastique 
fibreux selon Tune quelconque des revendications 
9 ou 10, dans lequel ladite matrice de formage pre- 

35 liminaire possede une structure qui permet de fon- 
dre a moitie ladite fibre de liage et de former ledit 
article forme preliminaire. 

12. Dispositif permettant de former un corps elastique 
40 fibreux selon I'une quelconque des revendications 

9 a 11 , dans lequel ladite matrice de formage preli- 
minaire possede une structure qui permet de former 
ledit article forme preliminaire qui a une forme de- 
veloppee dudit article souhaite. 

45 

13. Dispositif permettant de former un corps elastique 
fibreux selon I'une quelconque des revendications 
9 a 12, dans lequel ladite matrice de formage pre- 
liminaire possede une structure qui permet de pres- 
to ser ledit materiau de fibre avec un volume de pres- 
sage localement different. 

14. Dispositif permettant de former un corps elastique 
fibreux selon Tune quelconque des revendications 

55 9 a 13, dans lequel ladite matrice de formage pre- 
liminaire possede une structure qui permet de for- 
mer ledit article forme preliminaire partiellement 
dans une forme finale souhaitee et autrement dans 
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ladite forme preliminaire, et ladite matrice deforma- 
ge final possede une structure quipermet de former 
une partie dudit article forme preliminaire qui pos- 
sede ladite forme preliminaire pour obtenir ladite 
forme souhaitee finale. 5 

15. Dispositif permettant de former un corps elastique 
fibreux seton I'une quelconque des revendications 
9 a 14, dans lequel ladite matrice de fo image final 
possede une structure qui permet d'introduire des 10 
parties, telles qu'une bande de renfort, une garnitu- 
re de couche avant, un fil d'insert et ainsi de suite, 
ainsi que ledit article forme preliminaire, et dans le- 
quel ladite matrice de formage final possede une 
structure qui permet de former iesdites parties et 1$ 
ledit article forme preliminaire simuttanement de 
sorte que Iesdites parties et ledit article forme pre- 
liminaire sont integres Tun avec Pautre. 

16. Dispositif permettant de former un corps elastique 20 
fibreux selon la revendication 15, dans lequel ladite 
matrice de formage final possede une structure qui 
permet de le remplir avec ledit article forme prelimi- 
naire et Iesdites parties, avec un agent adhesif dis- 
pose entre ledit article forme preliminaire et Iesdites 25 
parties. 
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